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n 1988/FT 1989 RPT&E DB8CR1PTIVE SUMMARY 

Frogrsm Eleaent: 12433F _____ title: fflJDET Detection System (NDS) 

OOD Mission Area* 332-Strateglc Surveillance and Warning Budget Activity: ^-Strategic Programs 

1. (8) 8DT&S 1KSOURCES (PROJECT LISTIHQi ($ In thousands) 

Additional Total 

reofret I* 1586 FT 1987 FT 1988 FT 1989 to Eatinated 

Immber Title Actual Sstlsate E stimate Estimate Completion Coat 

TOTAL FOR PBOC8AM RLEHBHT 18,67* 25,468 10,39? 10,932 Continuing K/A 

2. BRIEF DSSC-tlPTIOH 0? SLSKZHT AHD MISSIOH HEED: The Strategic Mr Coaaaad and Aerospace Defense Coaawnd 
reemlre a highly snrvivable capability to da tact, locata, and report any nuclear detonation (WUDET) on a global beaia in 
aaar real tlmmu The RODBT Da taction System (HDS) (formally known ae th« Integrated Operational SUDET Detection Systea 
(IOHD8)) <comeists of sensors on the operational 18-eatelllte Navatar Global Positioning System (GPS). HUDET information 
fix? ports poet— impeet selection of appropriate retaliatory options in response to a nuclear attack againat forth Anerlca, 
as veil ss strike confiscation, and damage assessment. HUDET detection information la vital to the effective aanagenent 
af 0.8- forces through th« trans- and post-attack phases of a nuclear conflict. Reporta to ecmasnd centers of weapon 
aifectiveneee will be vital In managing strategic reserve forces and re-establishing a command structure. HDS data 
comld be a m*3«r inform tlon component during negotiations to terminate a nuclear conflict. T 

J 

3. (U) CCMffAKISOS WITH FT 1987 DESCRIPTIVE SUKMARTi ($ in thousands) 

tmVR 20,015 31,346 9,717 N/A Continuing H/A 

Missile Procurement 22,299 26,325 H/A N/A Continuing N/A. 

Other Froeurement 11,630 N/A N/A Continuing M/A 

IXFLAHATIOUs (U) The increase in FT 1988 funds the developoent of second sources of key satellite boxes to 
sup sort the competitive development of NDS equipped GPS replenishment satellites and a user terminal reliability 
development and iaprovement program* The decrease in FT 1986 was due to Grmaa-Rudraan reductions. The decrease in 
Yl 1987 was due to Congressional reductions relating to the delays caused by the Shuttle accident. 
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Prosraa Sleaent: 12433? 

DOD Xiaaion Areas 332-Stratenic Surveillance and Warning 

4. (U) OTHSE APP&OP&I&TIOW FOTDS; ($ in thousands) 



FT 1986 
Actual 



FT 1967 
Satiaato 



?T 1988 
Est las. te 



fT 1989 
Satlaate 



*ltle: fflJPET Detect Syatea (HPS) 

Budge t Actlcity: 3-Stratcgle Prograaa 



Additional 

to 
Completion 



Total 
£at lasted 

Coat 



Mlaalle Procurement 

Fusde 

Qeaatltles 
Otbar Proctrreeant 



Qtsaatltles 



20,499 

9 






9,33S 
8 

2,798 




11,900 

13,891 

2 



Continuing 



13,960 Continuing 



S/A 



im &KLA T1P ACTIVITIES i ffX» sensors are flown on all ffavstar Global Positioning Syatea (GPS) aatallitac (PI 

3S16S?) beffjLaaiofj with the <3?3 launch in July 1983. Development and production o* the X-ray and optical Wuclear Detee- 
tiea (SOTBT) seasota foe f*D8 are funded by the Departaetat of Inergy (DOS), with support. froa{_ 

J The X-ray and optical sensors are integrated iato th« CPS sstel- 
utt ttaaaF ps 31357F. Production of the airborne ND8 taraiftals, to begin in FT 1989, will ba funded la the Worldwide 
Airbdrae Cesnead Po#t, ?8a 113127 and 32015P. 

$ a H08K gggFQQgD BT: System development and procuraeent ia accoapliahed by Air Porce Syataa Cooaand'a Space 
Mviaioa* La* Angeles AP8, CAf i 

loekaall laeerastioaal, Seal Beach, CA, integrates the SDS sensors on GPS satellites and produces the Electromagnetic 
Pule* i&B) ««!*«*• Ford Aerospace and Communications Corporation, Palo Alto, CA, and tha Aerospace Corporation, 
gi Segemao, CA, provide system* engineering support. Sandia Rational Laboratories, Albuquerque, !IH, and Los Alemos 
aatiemal Laboratory. Los Alamos, 8M, ara under contract to the Departaant of Energy (DOE) to produce the X-ray and optic 
nuclear detonation eonsore. Texas Inetrumsnta, Dailae, TX, ia developing and vill produce the Ground /Airborne uaer 
terminals. S-Syetoa*, Garland, TX, is developing the IMP receiver/processor for the eatellite. 

7, (3) ggQJBCTS US88 THAW $10 MILL10W IH FT 1988 ARP/CR ?T 1989; Sot Applicable 

8. (U) 3IKCLE PBOJSCT PESR $10 MILLION IH FT 1988 AMP/OR PT 1989; 
(U) Project: 12433?, HtJDST Detection System 

A Project D escription; The RDS pay load coneiate of X-ray, optical, and electromagnetic pulsa (SMP) sensors 
on the operational eighteen satellite GPS constellation. These sensors, when coupled with the extremely precise GPS 
tiaina capability, will provide location of nuclear bursts worldwide \_ J Thi a project 

develope and integrates the electroaagnetic pulse sensor into the GPS satellite and develops the Ground /Airborne termin- 
als ^provide authorised users direct receipt of NDS nuclear detonation data. The data la also cress-lxnkad to other 
CPS/SDS satellitaa which act as relay points. This cross-linking of Information, when used with 18 satellites, will 
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JToeraa §l«a»a*: L2433F ^tlat SUDET Detection 3y«t«« CM>») 

DOD XIasiea Area: 332-3tratagic Sarvalllance and Warnin g *"dget Activity: 3-3trstc S ic Programs 

*il©« e user on one side of the earth to receive detonation data froa the opposite aide. It also provides aultiple 
raduadaacr of tha data transaission for Increased *ystea availability and survivability. A. broad range of users 
Clonal CoMOd Authorities, Strategic Air Coaaand, Aerospace Defense Coaaand, other Unified and Specified Cotaaanda, 
sad ttal 1 w111 we « lT< «ncl«*^ detonation (NUDRT) data direct from the spacecraft on the precise 

location, yiald, e<wrat, tiae, and height of burst. 

1 . (U) Proflraa Accoagllsbaeftts tad Future Efforts i 

fl \ (Q) n 1986 Accoapliahasmta: fft» Payloads were installed on the final four validation phase Global 
PoaitieniM Syatm ick) spacecraft. The last development satellite wee launched in October 1985. The electromagnetic 
«1«* (QIf) MMor, along with the DOE developed sensor are being integrated onto the GPS spacecraft. SHP »ensor test/. 
eontiaaa. Problaaa found during the RDS naer terminal Critical Design Review in late 1985 with antenna packaging and 
receiver software design were resolved. The SUS teralnal design continued with initial testing on an engineering 
aadel antenna. Aircraft interface engineering began. 

£ 2 ) (U) fT 1987 Prograa: The FT 1987 prograa will coaplete development and testing of the elect roaagnetic 
wise (8MF) sensor. HDS user teralnal developaent will continue. Mission software tests will be performed to 
Mdaca rlak* aaeoeiated with teralnal integration with ground fixed/mobile and airborne coaaand posts. Engineering 
aodal taeta will continue verifying software /hardware integration. 

£3) rt 1988 Planned Prograa and Baals for ?T 1988 RDT&2 Request: Integration efforts for the BMP 
teaser aad »DS payload will continue on the GPS production spacecraft. An effort will begin to develop second 
!e*rcaa of kef satellite coaponents. These second sources will provide the industrial base to coapete the TOS equipped 
SW renlaoiahieat satellite production scheduled to start in PT 1991. The HDS uaer teralnal developaent effort will 
continue. A HDS developaent teralnal will be installed at^ 1 in support of Developaent Test end Ev.l- 

^eiaa/laltlal Operational Test and Evaluation (DT3.B/I0T&E) testing. Procurement of user ground terainals for high 
!rl«rltv users will be initiated. Aircraft integration engineering for the EC-135 aircraft TOS teralnal will 
Lntiaai. A *DS teralnal reliability isrproveaent prograa will begin. Costs for the KDS satellite sensor payloed 
are based on previous ffDS satellite sensor payload development efforts and are category II, aeture, estimates. 
4#er teralnal developaent costs are based on aiaiiar teralnal developments and contract costs, and are categor 
aetura, aatiaatea. 



?TDS 
ttegory II, 




on the RDS payload foi 
f "I Aircraft _ ^ _ ^ 

Production activities will continue. The user teralnal reliability program will continue. The same coat estimate 

categories apply «* in ** I ® 8 - 
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Title: HUDBT Detection Syataa (NDS) 
3udget Activity: 3-Strategic Programs 



(3) (B) ?rogra» to Completion; This is a continuing prograw. HDS sensor design and production ate keyed to 
the GPS satellite schedule. The user tertainai developtaent program will conclude in early 1990 and NDS user terminal 
production *1H continue satisfying ground and airborne terminal uaers. Outyear RDT&E funds will support the 
d«v«lopB*a£ of fixes foe deficiencies found during DT4E/I0T&2 and required system operational iaproveaenta. 



C. (B) 8a jog Milestones: 
Hi laa tones 



Dates 



Defense Systesa Acquisition Review Council II 

8«gin Satellite Production 

Launch Let HDS Equipped Global Positioning Systea Spacecraft 

Launch 1st Operational Satellite *(ist Quarter FY 

Start User Terminal Initial Operational Test and Evaluation (EC-135) 

Achieve Worldwide 2-DiBenalonal HUDET Location Capability *(lat Quarter FY 

Achieve Worldwide 3-Diaenaionai RDDET Location Capability *(lst Quarter FY 

Date presented in the FY 1987 Descriptive Suasary. 
** Launch dates and HDS capabilities are baaed on the Delta II contractor's proposal and the current 

aanifaflt. 



(1) 


(C) 


(2) 


(U) 


C3) 


(0) 


(4) 


(0) 


C5) 


(U) 


(6) 


CD) 


(7) 

* 


(U) 
Date 





June 1979 








August 1982 








July 1983 






1987) 


1st Quarter 


FY 


1989** 




lat Quarter 


FY 


1990 


1988) 


4th Quarter 


FY 


1989** 


1989) 


4th Quarter 


FY 


1990** 



00 D Launch 



(0) Explanation of Mileatone Changes 
(4) (6) (7) 



(U) First launch of an operational satellite and HDS operational capabilities slipped because of 
24 aonth Shuttle standdown. 



3. (u) COOPERATIVE AGREEMENTS; Not Applicable 
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?Y 1988/FY L989 RDT4E DESCRIPTIVE SUMMARY 



frograa Sleaent: 
DOD Mission Are*: 



31357P 



312 - General Defense Intelligence Programs 



Title: HUDET Detection System (NDi 
Budget Activity: 5 - Intelllgenc 
Communications 



Project 
Suaber 



IPT&S RESOURCES (PROJECT LISTING): ($ in thousands) 



:itle 











Additional 


Total 


?Y 1986 


FY 198 7 


PY 1988 


?Y 1989 


to 


Setlnsted 


Actual 


Estimate 


Estimate 


Estimate 


Coapletion 


Coat 



TOTAL FOR PROGRAM ELEMENT _ j 

2. 3RIEP DESCRIPTION OP ELEMENT AND MISSION NEED: The Strategic Air Command and Aerospace Defenae Command 
require a highly aurvivable capability to detect, locate, and report nuclear detonatione (NUDETS) on a global baala 
near-realtime. The NUDET Detection Syatem (NDS) (formally known as the Integrated Operational NUDET Detection Syote 
(IONDS) conalata of sensors on the operational 18-sateilite Navatar Global Positioning System (GPS). NUDET Infornv&t 
supports post-iapact selection of appropriate retaliatory options in response to a nuclear attack against North Amer 
aa wall as strike confirmation, and damage assessment. NUDET detection information is vical to the effective manage 
of U.S. forces through the trans- and post-attack phases of any nuclear conflict. Reports to command centers of vea 
effectiveness will be vital in managing strategic reserve forces and re-establishing a command structure. HDS data 
could be a major information component during negotiations to terminate a nuclear conflict. '_ 



3. 



COHPARISOM WITH FY 1987 DESCRIPTIVE SUMMARY: ($ in thoueands) 



ROT4E 

Miasle Procurement 



1 



EXPLANATION: (U) The increase of FY 1988 funds reflects a restructured program for the competitive development 
MDS equipped GPS replenishment satellites slipped 24 months due to Shuttle standdown. 



4. 



OTHER APPROPRIATION FUNDS: ($ in thousands) 



Missile Procurement: 
Fund a 
Quantities 



i 



I 

RELATED ACTIVITIES: SDS sensors are flown on all Global Positioning System (GPS) satellites (PE 35165F) 
beginning with the NDS/GPS launch In July 1983. Development and production of the X-ray and optical NUDET sensors 
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Program Element: 31357? _ Title: NUDET Detection System (NDS) 

DOD Mission Ares: 312 - General Defense Intelligence Programs 3udget Activity: 3 - Intelligence and 

Communications 



for NDS are funded by the Department of Energy, f 

"7 PE 12433F develops and integrates the NDS electromagnetic pulse sensor into the GPS 
spacecraft, develops the ground/airborne user terminals, and produces the ground user terminals. Production of the 
airborne HDS tamaals, to begin in FY 1991, will be funded in the Worldwide Airborne Coaaand Poet, PEa 11312F and 
32015F. 

$ # gQRK PgSFOBHED BY; System development and procureaent is accomplished by Air Force System Command's Space 

Division* Los Angeles AFS, CA} s , 

Rockwell International. Seal Beach, CA Integrates NDS sensors on GPS satellites and produces the Electromagnetic Puxse 
(BMP) sensor. Ford Aerospace and Coaaunications Corporation, Palo Alto, CA, and tha Aerospace Corporation, El Segundo. 
CA. provide systems engineering support. Ssndia National Laboratories, Albuquerque, NM, and Los Alamos National Labora- 
tory, Los Alaaoe, NM, are under contract to the Depertaent of Energy (DOE) to produce the X-ray and optical nuclear 
detonation detection sensors. Texas Instruments, Dalles, TX, is developing and will produce the user terminals. 
2-873 teas, Garland, TX, is developing the EH? receiver/processor for the satellite. 

7. (0) SIKCLZ PBOJ1CT LZSS THAN $10 HILLIOH IH FY 1968 AND/OR FY 1989; 

(U) Project; 31357?, NUPZT Detection Systea 

A . Project Description; The NDS pay load consists of X-ray, optical, and electromagnetic pulse sensors on 
the operational eighteen satellite Navstar Global Positioning Systea (GPS) constellation. These sensors, when coupled 
*ith th* sKtreaaly precise GPS timing capability, will provide location of nuclear bursts worldwidef 

1 This project integrates the X-ray and optical sensor packages into the GPS satellites. Nuclear detonation 
data are transmitted directly to NDS uaers. The data are also cross-linked to other GPS/NDS satellites which act as t 
relay points. This crose-linking of information, when used with 18 satellites, will allow a user on one side of the 
earth to receive data on a detonation on the opposite side. It also provides multiple redundancy or the data 
transmission for increased systea svailability and survivability. A broad range of users (National Command Authorities 
Strategic Air Coaaand, Aerospace Defense Command, other Unified and Specified Commands,} 
will receive HUDBT data direct from the spacecraft on precise location, yield, count, time, and height of burst. 

B. (U) Program Accomplishments and Future Efforts; 

41) (U) FY 1986 Accompl ishments; NDS Payioads were installed on the final four validation phase G?S space- 
craft. The last d evelopment satellite was successfully launched in October 1985. The FY L98 6 program «"tlnu.. inte- 
gration engineering supporting the Department of Energy (DOE) provided NDS sensors on GPS production satellites. 

(2) FY 1987 Program; On orbit support for the existing validation phase satellites will continue. 
Integration engin eering suppolt for the DOE provided -enters on the GPS production satellites will continue. I 
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Prograa Elaaanti 31357F Title j HiflHST Safggiaa gwaty (MP*) 

DOD Mission Area: 312 - General Def«gae Intelligence Prograa* Sudgat Activity* 5 - lotalligaae* sad 

Commsaic&tleaa 



t 



1 

O) FY 1988 Planned Prograa and Basis for FT 1988 RPTtE Isqoaat: The FT 1988 prograa will continue to 
provide engineering support for on-orbit satellites. [_ 'and reaaita will b« 

used to develop second aourcea for key aatellite payload boxsa. These aecood aourcas will provide a foundation for 
competing the daveioptaant and production of NDS equipped Global Poaltioniag Syetyes (CFS) replenlshaeat aatellitea. 
Coata for the MDS aatelllte senaor payload ara baaad on previous HDS aatelllte aanaor payload development ef fort« *nd 
are category II, aature, estimates. 

(4) (U) FT 1989 Plannad Program and Basis for FT 1969 &DT6E Ra^cest: The effort developing eaeood sources for 
key NDS payload boxaa will conclude. Tha development efforta for developing tha SDS aanaor payload eauipped GPS reple- 
nishment satellites vill begin. Thsae aatellitea ara required for launch In FT 1995 In ordar to maintain the TOS/CP5 
aatalllta constellation., Thia need date ia consistent with the 24 aonth Shuttle standdown and DOD launch manifest 
(Shuttle and Delta II). The seae coat eatiauite categories apply as in FT 1988. 

(5) (U) Prograa to Completion: Thia ia a continuing program. 1TOS design and production are keyed to the 
tha C7S schedule. 



C. (U) Major Milestones: 
Hllaa tones 



Utetea 



(1) (U) Da f ansa Systems Acquisition Review Council II **«« I' 7 * 

(2) (U) Begin Satellite Production Aegmst 1982 

(3) CU) Launch lat GPS/NDS Spacecraft ^L l * 3 ~ ,„«♦ 
<4) (U) Launch lat Operational Satellite *U*t Qaartar FT 1987) let Qearter FT 1989** 

(5) (U) Achieve Worldwide 2-Dlmenaional HUDET Location Capability *Ust Quarter FT 1988) 4th Qoartcr FT 1989** 

(6) (U) Achieve Worldwide 3-Dimensional HUDET Location CapabiUty *(2nd tartar FT 1989) 4th Qaartar FT 1990** 
* Date presented in the FT 1987 Descriptive Summary, 

** Launch datea and NDS capabilities are baaed on the Delta II contractor's proposal and the current D00 launch 

son! feat. 
CU) Explanation of Milestone Changes 

(4) (5) (6) CU) Firat launch of an operational satellite and NDS operational capebilitiee aiipped becau«» 
of 24 month Shuttle standdovn. 

8 C CU) PROJECTS OVER $10 MILLION IN FT 1988 AMD/OR FT 1989: Not Applicable 

9. (U) COOPERATIVE AGREEMENTS: Not Applicable # .PS: 31337F 



